Issue addressed: People's perceptions of risk may influence health-related behaviours. The aim of this study was to investigate the perception of cancer risk factors among Western Australian adults in order to inform health promotion policies. Methods: Cross-sectional surveys of 2094 adults were undertaken in 2007/2008 in which respondents were asked whether they thought factors increased or decreased the risk of cancer. Factors included both established and unestablished risk factors for cancer. The distribution of perceptions was compared according to age and sex. Results: The study found high levels of endorsement for some unestablished risk factors (74-91%) and comparatively lower levels of endorsement for many established risk factors (33-80%). The established risk factors of smoking and asbestos received high levels of endorsement (94-98%). Conclusion: It appears that the alignment between scientifically established risk factors and the Western Australian public's perception of cancer risk factors could be improved.
Introduction
Cancer is the leading cause of the total burden of disease in Australia, 1 yet it has been estimated that more than 30% of cancer cases are preventable. 2 A study in the UK found 43% of cancers were attributable to 14 lifestyle-related or environmental risk factors. 3 Smoking, inappropriate diet, alcohol and physical inactivity were the top four risk factors, accounting for 39% of cancer cases. Apart from smoking, the prevalence of these factors is high in Australia. For example, the prevalence of obesity in Australian adults is 25%, which is one of the highest levels of obesity in the OECD. 1 Australian adults also have low levels of adequate fruit consumption (50% of Australian adults reported adequate consumption) and vegetable consumption (<10% of Australian adults reported adequate consumption), high levels of physical inactivity (60% of Australian adults reported physical inactivity) and high levels of alcohol consumption (20% of Australian adults reported high levels of alcohol consumption). 1 Research into the public awareness of cancer risk factors has highlighted the relatively low level of understanding of some wellestablished cancer risk factors. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] While smoking has consistently been shown to have the highest level of recognition as a risk factor for cancer, 4, 7, 8, 14, 17, [19] [20] [21] [22] [23] diet, being overweight or obese, alcohol and physical inactivity have been underestimated as risk factors in many populations. 7, 9, 12, 14, [16] [17] [18] In contrast, studies have shown that some factors for which there is inadequate or no evidence of association with cancer have high levels of public endorsement as risk factors for cancer.
A 2013 survey by the American Institute of Cancer Research found that a considerable proportion of the public believe food additives (56%), genetically modified foods (51%), stress (50%) and artificial sweeteners (40%) are risk factors for cancer. 19 These factors received higher recognition as cancer risk factors than did evidence-based risks such as overweight/obesity (48%), diet low in vegetables and fruit (43%), alcohol (38%), insufficient physical activity (36%), and diet high in red meat (35%). 19 In contrast, other studies have shown relatively low endorsement of unestablished cancer risk factors, with the exception of stress. 4, 8 Several studies suggest that the public rate risk factors that are out of their control as more serious risks than those factors that are controllable by the individual. 9, 13, 16, [18] [19] [20] 22, 23 An association between knowledge of cancer risk factors and preventative behaviour has been found in several studies. 7, 8, 24 A 2004 UK study found participants with low levels of fruit and vegetable intake, and participants with low physical activity levels were less likely to endorse these as cancer risk factors. 8 A recent Australian study on the perception of cancer risk factors found overweight and obese participants were less likely than normal-weight participants to acknowledge weight as a risk factor for cancer. 21 Knowledge of cancer risk factors has the potential to engage the public in preventative behaviours. 25 The aims of this study were to investigate the public perception of cancer risk factors among West Australian adults, to compare ratings of established risk factors and unestablished risk factors, and to investigate whether there were differences in perception of cancer risk according to sex or age.
Methods
Data were obtained from two cross-sectional computer-assisted telephone-interviewing surveys. In Survey 1, data were collected in 2007 as part of a Cancer Council Western Australia survey to assess the perception of the organisation and cancer education in Western Australia. Survey 2 was conducted in 2007 and 2008. Households were randomly selected from the Western Australian White Pages directories for inclusion in both surveys. In Survey 1, interviewers asked to speak with the adult resident who had most recently had a birthday. In Survey 2, interviewers alternated between asking to speak to the youngest male of the household and the youngest female of the household.
In both surveys, five attempts were made to contact households. 
Survey instrument
In both surveys, the participants (n = 2094) were randomly assigned one of two sets of survey questions on either diet-related risk factors or lifestyle-related or environmental risk factors. To minimise response fatigue, respondents were asked only one set of questions ( For the diet-related risk factors, respondents were asked: 'Do you think eating any of the following types of food on a regular basis increases, decreases or has no effect on cancer risk?' For the environmental and lifestyle risk factors, respondents were asked: 'Which of the following do you think increase, decrease or have no effect on cancer risk?' The risk factors were read out in a random order. There were no questions asked directly about cancer risk factors before the risk perception questions in either survey. The response categories were 'increase a little', 'increase a lot', 'decrease a little' or 'decrease a lot'. The categories of 'increase a little' and 'increase a lot' were combined to determine percentage endorsement of established cancer risk factors, and the categories 'decrease a little' or 'decrease a lot' were combined to determine percentage endorsement of established protective cancer factors.
During the data analysis, two scores (either diet or lifestyle/ environment) were determined for participants based on the sum of their endorsement of (1) 
Analysis
Analyses were carried out using Statistical Package for the Social Sciences (SPSS) for Windows version 7. Cross-tabulations with Chi-square tests were used to assess differences in perception according to sex or age. The mean number of endorsements of established factors and mean number of endorsements for unestablished factors were determined. Multiple linear regression models were used to determine associations between endorsement of established and unestablished factors according to age or sex.
Results
The sample contained smaller proportions of males and respondents in the youngest and oldest age groups than the general population 26 ( Table 2) .
Endorsement of cancer risk factors (Table 3)
The factors with the highest levels of public recognition as cancer risk factors were smoking (98%), passive smoking (95%), asbestos (94%), solariums (91%) and chemical fumes (90%). Established risk factors that had low levels of public recognition were alcohol (58%), beer (40%), salt (34%) and red meat (33%). Unestablished factors that had high endorsement percentages included food additives (82%) and stress (78%).
Endorsement of protective factors for cancer (Table 4)
The factors with the highest levels of public recognition as protective factors were vegetables (80%), fruit (77%), high-fibre food (75%) and being physically active (74%). Meditation and organic foods, as unestablished factors, were endorsed by almost half the sample. Red wine was endorsed as a protective factor by 43% of the sample.
Age and sex differences in endorsement of factors
Overall women endorsed more individual established and unestablished risk factors than men (Tables 3 and 4) . Women were more likely than men to endorse the established factors of being physically active (80% vs 68%), sunscreen (78% vs 69%) and highfibre food (77% vs 71%) as protective factors against cancer, whereas men were more likely than women to endorse beer as a risk factor (45% vs 37%). Women were also more likely than men to endorse the unestablished risk factors of stress (86% vs 70%), high-voltage power lines (70% vs 58%), mobile phones (65% vs 54%), genetically modified foods (47% vs 30%), lipstick (24% vs 8%) and loud music (9% vs 6%). Women were more likely than men to endorse meditation (63% vs 38%) as protective against cancer.
Overall, people under 45 years endorsed more established and unestablished factors than people over 45 years. Participants under 45 years were more likely to endorse alcohol as causative of cancer than participants aged 45+ years (65% vs 53%).
Beliefs regarding established and unestablished risk factors
On average, participants endorsed 4.05 out of 8 established dietary factors and 3.30 out of 5 unestablished dietary factors (Table 5 ). There A This paper recognises red wine is a proven carcinogen; however, due to the high proportion of respondents who expressed a belief that red wine decreased the risk of cancer we have chosen to classify red wine as a protective myth. were no significant differences according to age or sex for established dietary factors, but for every 5-year increase in age the number of endorsements of unestablished diet factors decreased by 0.083 (P < 0.001).
Participants endorsed on average 6 out of 7 established lifestylerelated or environmental factors as cancer risk factors ( 
Discussion
This study found a high level of public recognition of the established lifestyle-related or environmental risk factors of smoking, passive smoking, asbestos and solariums. Tobacco use and asbestos are factors that have been shown to be widely recognised as risk factors by the public. 8, 17, 19, 20, 23, 27 The risks associated with solarium use have received media attention in Australia because of the melanoma-related death of a young female who had used solariums regularly, and several public campaigns warning about the risks of solarium use occurred during the years of the surveys presented here. 28, 29 This study found a high level of endorsement of unestablished cancer risk factors. High proportions of respondents considered that chemical fumes, high-voltage power lines, food additives and preservatives, and car exhaust fumes increased the risk of cancer. However, other studies have found lower levels of endorsement of unestablished risk factors. 4, 8, 22 A 2008 UK study found percentage endorsements of 21% for power lines and 16% for mobile phones as increasing cancer risk, and 12% for organic food and 9% for vitamin supplements as decreasing cancer risk. 20 Stress has consistently received a high level of endorsement as a risk factor for cancer in this study and in other 4,8,9,18,22 studies. 5, 10, 13, 22, 25 Although knowledge by itself is not sufficient, it is an important influence on subsequent behavioural change. 25 A recent study showed people who perceive cancer prevention as out of their control were less likely to engage in preventative behaviours. 30 A heightened focus on environmental risk factors that are out of the individual's control has the potential to divert attention away from the established lifestyle-related factors and the behavioural changes that could effectively contribute to cancer prevention. 31 Despite consistent evidence linking alcohol consumption to cancer causation, recognition of alcohol as a risk factor for cancer was found to be low; in particular the recognition of beer and red wine as risk factors for cancer was low. Further, red wine consumption was seen by 43% of the sample as being protective against cancer. This proportion is considerably higher than in similar studies conducted at the same time in the UK, in which the percentage endorsement was~15%. 20 A 2005 study in Spain found 81% of the participants endorsed alcohol as a cancer risk factor compared with only 58% of the respondents in our study. 23 There was a low level of recognition of salt and red meat as foods likely to increase cancer risk. The level of recognition of fruit and vegetable intake as protective against cancer was similar to the findings of a recent Australian study in which 73% of participants recognised dietary measures as being protective against cancer.
21
A 2010 Australian study found that less than 50% of participants recognised overweight or obesity and lack of exercise as cancer risk factors, 21 whereas the present study found that 74% of participants recognised these factors. A 2004 European study on colorectal cancer found similar levels of recognition of relevant dietary factors as preventive, but lower levels of awareness of the role of overweight or obesity and physical inactivity in increasing the risk of cancer. 11 A 2004 UK study found significantly lower numbers (<35%) of respondents recognised low fruit and vegetable intake, being overweight, physical inactivity and alcohol as associated with cancer risk. 8 The results from this study are consistent with research that has found women display a greater awareness of established risk factors, 4, [7] [8] [9] 12, 15, 20, 23 but also endorse a higher number of unestablished risk factors. 8, 20, 23 Health promotion strategies can assist in dispelling the myths around unestablished cancer risk factors and in raising awareness of the factors established as protective against cancer; certain factors such as physical activity and sunscreen protection may be targeted at males.
This study found younger people were more likely to endorse unestablished diet and lifestyle-related or environmental factors 5, 6, 16, 18 and higher levels of knowledge of cancer risk factors. 8, 10 The relationship between age and cancer knowledge remains inconclusive.
There is ongoing research into factors that might prevent or cause cancer, and there is ongoing scientific debate on these issues. As such, the precise language used in this study in identifying established and unestablished risk factors is subject to such debate with reference to the strength of evidence linking the nominated risk factors to cancer causality or prevention. These scientific debates can create conflicting messages about the factors that influence an individual's risk of cancer. Hence, it is not surprising that there is variation in the degree of endorsement of factors subject to ongoing debate.
As the popular mass media is a key source of health information in Australia, 29 it is perhaps not surprising that there is some misalignment between public perceptions of cancer risk factors and the current evidence on factors linked to cancer risk. By investigating Australian adults' perception of cancer risk factors, this study reveals some of the cancer 'myths' that exist in our society.
By way of historical context, a 1964 survey of Perth residents' beliefs about cancer causes found the most commonly cited cause of cancer was 'a knock' (25%). Smoking was endorsed as a cause of cancer by 22%, sun exposure by 5%, diet by 4%, and stress by 3%. 33 In a 1988 Australian survey, 36% of participants acknowledged diet as a cancer prevention strategy, and 13% mentioned protecting skin from sun exposure. 32 In contrast, our surveys indicated a higher recognition of the role of smoking (98%), diet (80%), and sun protection (74%). So, while there has been progress in the public's understanding, more needs to be done to ensure the public's beliefs are aligned with current scientific knowledge.
The findings of this study are likely to be an overestimation of the public's awareness of risk factors as prompted questions receive significantly higher recognition than open-ended questions that rely on recall. 7, 14, 15, 17, 20, 21 An analysis that directly compared the two survey methods found significantly lower levels of cancer knowledge using unprompted methods. 12 Furthermore, risk factors differ across cancers, and responses may have been influenced by both the prevalence of risk factors and also individual cancer types. Participants may have been able to attribute risk factors more accurately if they were asked to consider them with regards to individual cancer types.
Further limitations of the study include the potential for bias as a consequence of the low response fraction and the limited generalisability of a sample that did not reflect the age demographic of the general population. Other demographic factors such as education and socioeconomic status, which were not collected in the surveys reported here, may also have influenced respondents' awareness of risk factors. However, the data provides a populationlevel overview of the perceptions of the general population about cancer risk factors.
The survey data have been used by Cancer Council Western Australia to pursue health promotion activities in lifestyle-related cancer prevention. Cancer Council Western Australia in conjunction with the Western Australian Drug and Alcohol Office established an alcohol and cancer campaign as a response to the large number of respondents who did not endorse alcohol as a cancer risk factor. The data were also used in the development of the Live Lighter campaign in conjunction with the Heart Foundation (http:// livelighter.com.au, accessed 4 April 2013).
Conclusions
The results of this study highlight gaps in the knowledge of cancer risk factors in a sample of Western Australian adults. Of note, the high level of endorsement of unestablished risk factors highlights the need to dispel myths surrounding cancer and to reinforce the key factors in cancer prevention. Specific areas of concern include the low level of endorsement of alcohol as a cancer risk factor and the number of participants endorsing red wine as protective against cancer. Men had particularly low levels of endorsement of physical activity as a cancer prevention strategy, which reinforces the need for targeted health promotion in this area. The greatest potential for cancer prevention lies in the known modifiable cancer risk factors, and it appears that Australians are yet to fully recognise these.
